1. INTRODUCTION
Earnings response coefficient
Share prices are known to respond to disclosures of earnings changes around the time of announcements of earnings reported by listed firms: Not much is known on earnings response coefficient (ERC) in the targeted six stock exchange markets of Japan, UK, Sweden, Switzerland, Malaysia, and Mexico. Most studies observed regularity in pricing behaviourstock prices increase when announced earnings are up and prices decrease when announced earnings are down -is widely acclaimed as a justification for the relevance of earnings reports for stock pricing under the Positive Accounting Theory for some time now. Meanwhile, there is a substantial agreement in the literature that earnings increases lead to share price increases because of good news attracting positive effect, and bad news of earnings declines attract stock prices to go down. Although this behaviour has been studied, it has not been subjected to research for the most recent period of these six large, developed and emerging, markets. Furthermore, the writer employs an econometric innovation in test method applied in this study.
In addition, the size of the response to one unit of earnings change is an area of continuing research and debate in many countries. Researchers have shown that longer intervals of time have bigger earning response coefficients, as also reported in tests measuring this price effect over financial firms. No one has tested the size of the coefficient using the portfolio method, first applied by Fama & MacBeth (1973) , for earnings research. None has been done so far in regard to dealing with the size of stock price change for one unit of earnings change, ERC. Therefore, this study is motivated to first measure the stock returns to earnings increases/decreases in firms listed in the above stock exchange markets over the recent 14-years period while also exploring another approach using portfolio aggregation method by sorting the earnings impact measure on size of the earnings, and then forming deciles for testing at portfolio levels. This portfolio method is widely justified since it reduces idiosyncratic-errorsin-variables problem inherent in accounting studies using individual firm-based measures.
Stock price response to the accounting earnings announcements is measured as stock returns adjusted for market-wide price changes using the 1963 Sharpe's Market Model as the return generating model. Amongst its various definitions, ERC has been defined as A measure of the relation of stock returns to earnings surprises around the time of corporate earnings announcements 1 2 . ERC is the size of stock market price response to the size of the earnings changes announced. The empirical literature about this return-to-earnings relationship commenced with the first study when Ball & Brown (1968) made an attempt to document the relationship between earnings changes at the individual firm level and share prices for firms listed on the New York Stock Exchange. Considerable empirical studies have followed their effort since then. However, the sum total of the findings is that the size of the ERC falls short of the full amount of earnings. Therefore, this study covers, among other issues, this main issue on why the ERC is not equal to the earnings amount.
or The relationship between a change in a company's stock price and any unusual statements in a company's earnings announcement where the adjusted stock returns are the dependent variable
To test the research hypotheses, the widely used event study method is applied together with the regression method as also the widely used quantitative method. They are used to investigate the earnings-to-stock-returns relationship. Therefore, market-adjusted abnormal return (AR) and cumulative abnormal return (CAR) are calculated, which are then used as inputs in the regression of stock returns on the size of the earnings per share to measure the ERC at both individual and portfolio levels.
The rest of the paper is organized as follows: The next sub-section is a brief explanation of how this study contributes to the literature and to the stock price formations in the respective countries. Section 2 is a summary of relevant literature while section 3 provides a description of the data, used variables, and test models. Meanwhile, descriptive statistics are revealed in section 4. The findings are then presented and discussed in sections 5 and 6, and the paper ends with a conclusion in section 7.
Contribution of the study
This study contributes to the literature in that the results are new and conducted over a recent 14-years period for six of the largest developed and emerging stock markets, using a new method. The earnings disclosure events are identified carefully with reference to the announcement dates and tested to ensure that these events do not overlap with other announcements. Thus, the results are unlikely to have contemporaneous contingent event effects. The author also uses data over two business cycles so as to remove cyclical impact on the findings.
Apart from verifying how the investors in these stock markets evaluate the earnings value, the author also refines the test methods by applying a portfolio method to reduce errors-in-variables problem so that the earnings response coefficient estimated for each market is accurate and free of that error. Overall, the results contribute to the earnings literature by extending to the respective developed and emerging economies using a new, portfolio, method over a recent 14-years period.
The author expects the tests to reveal, with the extensive sample (1,828 events), a sufficiently good model fitness by the F-ratio. The higher ERCs and larger R-squared values resulted in this study, particularly in the portfolio tests, add to the accounting literature on the behaviour of the tested markets, enhancing the investors' confidence in the accounting information, particularly in the sample countries. The results also add strong evidence on the usefulness of the earnings impact on stock prices that would be more supportive of the predicted value relevance theory, especially since the resulted portfolio-based ERCs are close to the size of the earnings.
Previous studies have helped to identify the distinguishing characteristics of the two types of economies studied in this research. These characteristics of developed and emerging economies include, but not limited to, the following: information availability, economic and institutional differences, size-related attributes, liquidity differences, and the nature of the market's integration within the financial system of each country. This present study also attempts to identify the multi-country differences among the sample countries, as well as comparing developed markets to emerging markets.
In order to generalize the findings to the countries within the OECD group as well as to Malaysia, the study focuses on the following six countries: Japan, the United Kingdom, Switzerland, Sweden, and Mexico as OECD countries in addition to Malaysia. Countries from both smaller and larger economies are included. Hence, these are classified into two categories: A: Developed markets that include Japan, United Kingdom, Switzerland, and Sweden; and B: Emerging markets that include Malaysia and Mexico.
Each country is studied separately, then its results are compared with the results of the other countries. A final comparison is then made between developed economies and emerging economies. The selected OECD countries are taken from the relevant three continents, that is Europe, Asia, and Latin America. In addition to the fact that Malaysia has not been studied in this regard yet, the country has been selected as an example of a well-established emerging economy. Some major countries where studies already exist, such as the United Kingdom, are included in order to find comparative results over the current period.
It is worth mentioning that there is no bias in selecting this sample of six countries for this research to apply the method chosen for the reason that these countries have yet been studied. Another reason is to have two groups, one group for developed countries and the other being emerging countries, so Malaysia was included in the latter group.
REVIEW OF EARNINGS IMPACT ON STOCK RETURNS
Research over the past four decades provides cumulative knowledge, which is generally found under the topic of ERC as a favourite topic of continued interest in the accounting-cum-finance research literature. In this section, a brief review of the relevant theories and empirical literature are provided.
According to Ball & Brown (1968) , the argument during the period 1929-1967 was based on the dearth of share evaluation methods, which suggested that earnings amounts cannot be defined substantively as they lack meaning and therefore their utility is doubtful. In order to examine this assertion, they made the first attempt to document the empirical correlation between earnings reports and share price reaction at disclosure times using data from the US stock exchange in New York. Their original effort has been widely acknowledged as path-breaking 3 . They applied the standard event study method, a wellestablished process previously used in agricultural science, to concentrate on the impact of annual earnings announcements as an important reporting event that should or should not influence stock returns 4 . They categorized earnings changes into good news (earnings observations that are increases, compared to reports a year before as having likely to have a positive effect on stock prices) and bad news (observations of losses having a downward effect on stock prices). The finding was startling in that the direction of changes in the earnings had direct effects on stock price changes, contrary to the then held assertion. They reached a definite conclusion that the content of all the information about an individual firm is considerably useful, leading to the idea first backed by this research, that earnings announcements are relevant to stock price formation. Thus, the value relevance idea crept into the literature as a respective accounting theory. In addition, they found that the market responds to data sources other than the earnings reports. Cohen et al. (1983) explained how the magnitudes of the different effects relate to a stock market value as well as to the length of various intervals. In the meantime, Hawawini (1984) reviewed 27 European event studies and noticed that European stock markets are efficient in a semi-strong form. He also noticed that equities anticipate major events fairly well similar to the equities traded on the New York Stock Exchange (NYSE). This present study includes 1,828 events using data from firms operating in the tested six countries for the past fourteen years. Collins & Kothari (1989) found that the ERC is a function of risk-free interest rates as well as the growth in earnings, risk and/or earnings persistence. They also found that the ERC differs cross-sectionally with the holding period return intervals. In the following year, Ohlson (1990) reviewed and synthesized the finance valuation literature on the value of the firm using accounting data. In the meantime, and after being ignored for a while, the positive accounting theory was resurrected again by Watts & Zimmerman (1990) following the publication of their two papers in 1978 and 1979 in which they suggested new ways to improve this theory.
In this regard, Cheng (1994) established a theoretical framework, providing an illustration of a step-by-step methodical process that shows how earnings-to-returns relation can be formally modelled in accounting. Under a different premise of a theory of accounting conservatism, Roychowdhury & Watts (2007) investigated the relationship between two conservatism measures: asymmetric timeliness of earnings and the ratio of market value to book value of equity.
In a similar context, Kothari et al. (2010) put forward the strong argument for a positive theory for the generally-accepted accounting principles (GAAP) as providing a theoretical framework. They proposed that GAAP addresses the performance measurement and stewardship challenges that form the nature of the two primary financial statements, the income statement and the balance sheet. Two years later and after further studies, the conclusion was that earnings announcements are value relevant to firm's valuation. They attempted to write about different formats of the relationship between earnings and returns.
To determine the relevance of earnings and book value on stock prices, Dimitropoulos & Asteriou (2010) found that book values are relevant only when they are combined with earnings in the OLS regression model. Meanwhile, Ariff & Cheng (2011) and Ariff et al. (2013) found that the stock prices of banking firms, to be the same as those of non-banking firms, which are affected significantly by the disclosed earnings information for a number of countries.
A few years later, Ball et al. (2013) conducted their research to connect conservatism theory to the use of accounting information. They suggest that financial reporting has been supported with new insights through the conditional conservatism concept. The cross-sectional relationship between the expected component of returns and earnings biases were estimated as the way earnings incorporate the accounting information contained in returns (e.g., timeliness).
The relation between earnings and returns on disclosure window sizes has been an added research feature from the Chicago School, as started by Easton in the 2000s. Maditinos et al. (2013) found that there is a significant correlation between earnings and returns on the length of the windows of one year and more. Use of the cumulative model where earnings were aggregated up to four years yielded higher ERC. Contrarily, they found low ERCs if short measurement windows of up to three quarters are used. In a similar context, Ohlson (2014) shows that expected announced earnings for the next period are the same as stock price regardless of the transitory noise in reported earnings.
In regard to investors' reaction to the earnings announcement, Kwag (2014) found that investors become more active during the earnings reporting period, placing a discount on optimistic earnings forecasts. Meanwhile, in his evaluation of the literature on return-to-earnings relation, Zhang (2014) stated that this relation has been continued primarily through empirical studies resulting in considerable research findings that improve our understanding of the benefit as well as the shortcoming of earnings as an explanatory of stock returns.
In a similar context, investors assess earnings persistence in accordance with their reactions to earnings news (Wang, 2014) . He documents that such assessment of earnings persistence is negatively correlated with the income smoothing level after controlling for time-series earnings persistence. Therefore, he suggests that investors feel the nonreality of the high persistence of smoothed earnings, and hence discount such persistence when they react to announced earnings.
Additionally, Vijithe & Nimalathasan (2014) found that there is a significant correlation between accounting information, such as earnings per share and return on equity, and stock price; and that such information is useful and relevant as a key determinant for the stock price. In their study, Vasarhelyi et al. (2015) indicate the evolution of corporate data into Big Data in Accounting. They referred to the interaction of such Big Data and traditional sources of data. In the meantime, Muller, et al. (2015) argue that there is a relationship between equity prices and disclosed fair values of recognized investment property. Peterson et al. (2015) found that there is a positive relationship between accounting consistency over time and earnings quality proxies such as earnings persistence, accrual quality, predictability, and absolute discretionary accruals. Meanwhile, Twedt (2016) found that the Dow Jones Newswire spread is related to larger initial price reactions. He argues that such spread is, more importantly, associated with an increase in the speed with which management earnings guidance information is incorporated into the price.
In the meantime, Lee (2016) found that during earnings conference calls, managers respond to investors' questions from prepared scripts in order to avoid any disclosure of bad news. He argues that such lack of spontaneity is negatively associated with the stock market reaction to the call and with the next quarter's abnormal return. He added that following these conference calls, analysts downgrade their relevant forecasts. Ball & Brown, 1968) . This present study is also founded on this view, provided newer research approaches that could help refine prior findings. Therefore, the study result that ERC values reach close to 1.0 in some tests is an empirical evidence supporting this view.
RESEARCH PROCESS, DATA SOURCES, AND TEST MODELS

Research process
The considerable empirical evidence of a positive relationship between the changes in unexpected earnings announcements and changes in relevant stock prices has led to the establishment of the accounting theory on ERC. Thus, this study is based on this theory. Moreover, respective research models are developed as indicated hereunder.
To test the research hypotheses, quantitative method is applied to examine the earnings-to-stockreturns relation. Research data are classified into two groups: events where EPS goes up and events where EPS goes down by about 5 percentage points or more relative to the size of EPS in the prior report. Each group consists of financial and non-financial firms. Datastream database is accessed to select these firms. The study uses 1,828 events of firms that have been operating continuously in the aforementioned five OECD countries as well as Malaysia for the past fourteen years: these firms represent active stocks in all industries. The market-adjusted abnormal return (AR) and cumulative abnormal return (CAR) are calculated and ERCs are measured.
Grouping the data into portfolios mitigates the problem of "errors in variables" (Beaver, 1968; Ariff et al., 2013) . Hence, the research data are grouped into two settings: individual stock setting and portfolio setting. Each portfolio consists of financial and non-financial firms. To form a portfolio, companies' earnings are ranked from small to big in order to form portfolio deciles.
According to Ariff et al. (2013) , "the expected changes in future earnings are normally specified in ERC studies using cross-sectional models". Therefore, these models were used for measuring ERCs as well as calculating ARs and CARs. In the meantime, the event study method (Brown & Warner, 1985; Ariff & Cheng, 2011; Ariff et al., 2013 ) is used to examine the impact of unexpected earnings announcement (event) on the stock price to find out whether there is a positive or negative AR in response to good or bad news of such announcement. The immediate reflection of this announcement event in stock prices makes the event study approach one of the important and useful methods in this regard. Ball & Brown (1968) , followed by many other researchers indicated in this study, applied the event study method, a well-established approach previously used in agricultural science to study how plants respond to various treatments using the interventions as events. Similarly, this method has been used in this present research to study how the stock prices respond to the earnings announcements. That is, to study the impact of earnings announcement as an important reporting event that should or should not affect stock returns. In this research, the writer studied how the share price changes according to the change in EPS data of all the tested 1,828 events (events where EPS goes up and events where EPS goes down). For each event, this study of the stock price responses commenced on the 40th day prior to the announcement and ended on the 15th day after the announcement to determine the daily stock price changes during that period.
Following the practice in the majority of earnings-to-returns research on ERC's significance in the regression analysis, the variables in this study include the following: abnormal returns (AR) and cumulative abnormal returns (CAR) as dependent variables, and earnings per share (EPS) announcements as an independent variable.
Data sources
The main source for data needed for this study is Datastream database which contains data for companies listed in the six sample stock exchange markets. Additionally, relevant companies' websites have been used in the study. To test the ERC behaviour in the long-run, the study covers a period of fourteen years, 2001-2014. The sample size consists of 1,828 events of firms, from all six countries, as stated above. Firms that do not have their audited financial statements published to the public are excluded from the sample unless the transparency and accuracy of these firms' financial information are determined through other means.
To form a representative sample, a randomly selected sample is around 15 per cent of the companies listed in Datastream. Data on adjusted stock returns (i.e., adjusted for capitalization changes) is used. Market Index Return observations came from the relevant composite index. Company's interim to interim reports is desirable as known in the literature. Therefore, company's quarterly reports were used taken into consideration the whole year's movement (i.e., 220 working days before the announcement date and 30 working days after) as the sources for unexpected changes in earnings. Using annual audited reports is known to provide no useful impact on share prices since such reports contain no or little surprises. Thus, only interim reports were used.
Test models
Test models are run separately for individual observations where individual observations refer to i = EPS reports for each country, replaced with p for portfolios sorted by size of the EPS changes from low to high (that is 10 deciles) also for each country. Individual aggregation has been the norm in this line of research. However, such tests in the literature would severely limit the size of the ERC because of the non-diversifying nature of such tests. Portfolio tests help to reduce idiosyncratic noises, thus capture the permanent effect of the EPS changes on a portfolio of firms.
Abnormal return (AR) is the residual value after regressing the log change of stock prices against the log change of market index. That is, AR is the difference between the actually observed return and the normal expected return without conditioning on the event taking place, as shown in the following model:
where indicates the individual firm (replace the with p for portfolio tests) and t refers to the relevant time. R is the actual observed return. ( | ) refers to the expected normal returns for firm i, or portfolio p as relevant, at time period t, and is the conditional information for the normal return model. If the expected change is that of the market, then this provides the market-adjusted abnormal returns, which is the most commonly used measure.
To estimate the normally expected returns, there are two common models: the market-adjusted return model described above and the risk-adjusted market model (ignoring the mean adjusted return model, which is seldom used). In this study, the former model is used. The procedure regarding the market-adjusted return model assumes that there is a direct correlation between the expected return and market portfolio. Therefore, this procedure removes the market return from stock returns and treats the difference as due to surprises. Meanwhile, the announcement effect is assumed to cause share price reaction during the announcement period. Hence, all general market reactions caused by the country's overall economy should be removed from the AR calculation, which becomes:
also where i indicates the individual firm or p for portfolio, and t refers to the relevant time. R is the actual observed return, is the abnormal return, and is the market return that would be removed from the stock return. This market adjusted return model can be shown as a restricted market model with αi and βi as follows (firm-specific risk is not included):
In this study, the aggregation of the average AR (or AAR) through time is also examined, using the following widely-used primary model, to obtain the cumulative abnormal return (CAR) as a dependent variable:
where ∑AAR refers to the summation of the AAR for firm i, or portfolio p, at time period t. Using the CAR variables for cumulative average abnormal returns, charts are generated showing the positive and negative of earnings announcements. Each CAR is examined for its relationship with the unexpected earnings announcement.
According to Ball & Brown (1968) , repeated in Ariff, et al. (2013), unexpected earnings (UE) are calculated using the naive expectation model, which presumes that the best-unbiased estimate of the next period's expectation is the current period's earnings. This is also in agreement with a research design to study the concurrent impact of price change at a point in time. UE is calculated using this naive model as follows:
In this regard, the accounting earnings per share (EPS) is calculated by reducing preferred dividends from net income and dividing the result by the number of common shares issued and outstanding. It is defined as:
where NI refers to net income while PrefDiv refers to preferred dividends, and CSO indicates the number of common shares issued and outstanding in the market. Although the announcements of the interim and annual accounting earnings lead to future earnings expectations, it is emphasized that interim to interim reports contain more relevant and useful information and that annual audited reports are not relevant in this regard. Thus, the reports used in this study are those of the first three quarters of each year.
Hypothesis development
The main objective of this study is to investigate whether ERC behaviour could explain more fully the stock price changes, as to the reason why the stock price change is not equal to the number of earnings. Continuing study of ERC is founded on the view that accounting information is relevant and useful to equity investors and to the financial accounting standards setters (Al-Baidhani et al. The first objective of this study is to investigate into the relevance of accounting information (earnings announcements) to stock price changes. Thus, a major hypothesis is that a direct relation in sign and magnitude is predicted between market adjusted abnormal returns which represent stock price changes adjusted for market returns, and the unexpected earnings changes. As stated above, previous research has suggested that there are positive share price reactions to the good news of earnings increases and negative share price reactions to the bad news of earnings decreases. The writer agrees with this finding, and therefore the first research hypothesis is:
H1a: There are positive stock price reactions to earnings increase announcements.
H1b: There are negative stock price reactions to earnings decrease announcements.
The second objective of the study is to measure the difference in ERC behaviour of individual stocks, applying individual stock method. In this regard, Ohlson (2014) shows that the expected reported earnings for the next period are the same as the individual stock price regardless of the transitory noise in reported earnings. Meanwhile, Ariff & Cheng (2011) and Ariff et al. (2013) found that the stock prices of individual banking firms, to be the same as those of individual non-banking firms, which are affected significantly by the disclosed earnings information.
Similarly, Wang (2012) found that investors assess earnings persistence in accordance with their reactions to earnings news. He documents that such assessment can be derived from the investors' reactions to reported earnings information; that is, the ratio of the coefficient on earnings changes relative to the coefficient on earnings level in the return-to-earnings relationship. In addition, Visvanathan (2006) The focus of ERC research has been on individual aggregation. However, using such method limits the ERC size due to the non-diversification of the respective tests. Therefore, in this study both individual stock and portfolio methods are applied. Portfolio tests are used to help reduce the relevant idiosyncratic errors and consequently improve the respective results. In this study, the writer first investigates the relationship between interim earnings announcements and stock price changes. The resulted CAR values are then related to the ERC by applying this portfolio method.
Grouping the data into portfolios reduces the errors in variables, and therefore leads to an increase in the correlation between unexpected earnings and stock price changes (Ariff et al., 2013; Ariff & Cheng, 2011; Beaver et al., 1987 Beaver et al., , 1980 Beaver et al., , 1979 Beaver, 1968) . Hence, the research data are grouped into two settings: individual stock setting and portfolio setting. Meanwhile, Easton et al. (2009) also found that information spreads slowly from the quarterly earnings information by early announcers and then late announcers' returns. They reveal the positive relationship between earnings information and return predictability at industry portfolio level. They argue that such information is helpful for investors to make large spreads by buying a portfolio with the highest correlation implied returns and selling such portfolio with the lowest correlation implied returns.
The third objective of this study is to measure the size of ERC using portfolios of stocks (removing idiosyncratic noise), applying portfolio method. The writer agrees with the results of the above-cited studies. Based on these results and on the relevant explanations stated above, the third research hypothesis is:
H3: There is a significant relationship between earnings announcement effect and return predictability at the portfolio level.
DESCRIPTIVE STATISTICS
A review of the statistics in the tables suggests that the decision to separate the sample into two groups of events where EPS goes up and events where EPS goes down, is well justified. The following two tables are: Table 1 is a summary of descriptive statistics of 1,212 events of representative firms that have been operating continuously in the four developed markets. It shows the descriptive statistics on CAR and EPS change variables. The CAR variable has a mean of 0.020 and a standard deviation of 0.173. The skewness is 2.0874 with a kurtosis coefficient of 11.38. Therefore, the distribution is close to a bellshaped normal distribution. Meanwhile, the EPS change variable has a mean of 0.3227 and a standard deviation of 1.1789. The skewness is 5.5090. The kurtosis coefficient is 49.87. Table 2 shows a similar summary of 616 events of firms from the two emerging markets. The CAR variable has a mean of 0.042 and a standard deviation of 0.220. The skewness is 2.2544 with a kurtosis coefficient of 8.64. Therefore, the distribution is close to a bell-shaped normal distribution. Meanwhile, the EPS change variable has a mean of 0.2353 and a standard deviation of 0.7812. The skewness is 1.7942. The kurtosis coefficient is 8.18.
FINDINGS ON ANNOUNCEMENT EFFECT
The first set of test results on the impact of earnings announcements on CAR values of firms' shares are presented in the following tables. These findings relate to Hypothesis H1. The overall picture regarding the finding on announcement effect of the sample of 1,828 events presented in Table 3 shows a directional sign effect on earnings announcements in regard to each respective country as well as the two combinations of countries. That is, share prices react positively to the good news of earnings increase announcements and react negatively to the bad news of earnings decrease announcements.
As regards the significance of the values of average abnormal returns in response to earnings announcements, it appears that generally the investors of all the sampled countries and the combinations of countries react positively and significantly to earnings increase announcements, but they do not react significantly, in general, to earnings decrease announcements. This latter observation is somewhat unexpected and may be explained in the details that follow.
It is suggested that the market appears to have anticipated the earnings changes via other information that has been spread through the quarter, semi-annual, annual, or firm-performance reports. This also implies that investors react positively without hesitation and more strongly to the earnings increase announcements, while they react slowly and with caution in regard to the earnings decrease announcements.
In a similar context, it appears that CAR values for cumulating periods vary among the subject countries and combinations of countries. Regarding earnings increases, generally, the CAR values are statistically significant although with different level of significance. Meanwhile, the CAR values for earnings decreases are statistically significant only in Japan and the combination of the developed countries, and to a lesser extent in Malaysia and the combination of the emerging economies. In addition to the differences in the level of significance from a country to another and from a combination of countries to another, it is worth mentioning that there are differences in the level of significance from a cumulating period to another as appears in the following relevant tables. This result supports the view that the long window measures the abnormal returns more accurately than in the short window. This is probably due to the information leakage that takes place in the respective stock exchange markets before the earnings announcements (Lakhal, As regards the earnings increases category, the market reaction apparently started as far back as 40 days before announcement date. The AARs at one day before the announcement, on announcement day, and one day after announcement are 0.105, 0.201, and 0.032 per cent respectively with t-values of 1.698 (significantly different from zero at 0.05 level), 3.000 (significantly different from zero at 0.01 level), and 0.649 that is not significant. Again, it appears that there are positive share price reactions to the earnings increases and negative share price reactions to the earnings decreases, with various rates of positive or negative daily average returns. The largest daily average excess return occurred on the announcement day; AAR = 0.201 per cent with a tvalue of 3.000, significantly different from zero at 0.01 level. In addition to this largest daily average excess return, there are a number of other values that are significantly different from zero at both 0.05 and 0.01 levels. On the other hand, the earnings decrease category shows that the AARs at one day before the announcement, an announcement date, and one day after announcement are -0.068, -0.137, and -0.179 per cent with corresponding t-values of -0.686, -1.331, and -2.329. The latter AAR, -0.179, is the only abnormal return that is significantly different from zero at 0.01 level. There is no other significant negative abnormal return in this earnings decrease category. The market appears to have anticipated the earnings changes via other information, represented in the reports referred to above. Similar to the earnings increase category, the daily average returns for the earnings decrease category also commenced on the 40 th day prior to the announcement, and both categories level off within a short period after the announcement date.
Developed markets (Japan, UK, Switzerland, and Sweden)
Although both categories have been affected by the earnings announcements, the study shows that they are not affected by the same rate since the highest rate for CAR is 4.56 per cent for earnings increase category while it is -3.34 per cent for earnings decrease category. As stated above, this implies that investors react positively without hesitation and more strongly to the earnings increase announcements, while they react slowly and with caution in regard to the earnings decrease announcements. Figure 1 shows the plots of CAR value for earnings increases and earnings decreases for the whole sample. It appears that CAR increases for earnings increase announcements and decreases for earnings decrease announcements. Therefore, it is noticeable that there is an ordinal relationship in the directions of share price changes and earnings changes that seem to be consistent with previously documented findings in this regard. The plots indicate the gradual revaluation of the shares in anticipation of forthcoming announcements. It is suggested that there is a gradual leakage of information (Lakhal, The figure reveals that there is a significant directional sign effect both before and after the earnings announcements. It also shows that stock prices are affected more by the earnings increase announcements than by the earnings decrease announcements. Table 5 shows the t-test for the significance of CAR over different cumulating periods. All the CAR values for earnings increases and earnings decreases are statistically significant with t-values that are at least significant at 0.01 level. All the four CAR values for earnings increases category as well as the values for the first two cumulating periods of the earnings decreases category are highly significant at 0.001 level. Meanwhile, the values for the third and fourth cumulating periods of this category are significant at 0.01 level. This result supports the view that the long window measures the abnormal returns more accurately than in the short window. Again, this is probably due to the above-referenced information leakage that takes place in the relevant stock markets before each earnings announcement. The result also indicates the highly significant directional sign effect of earnings announcements on abnormal returns. Table 6 reveals the statistics obtained for the above Models 1 -5 showing results related to the data for 616 events of firms operating in the above two emerging countries during the same fourteen years' period. It shows share price changes and change in EPS data of these events. There were 408 earnings increases and 208 earnings decreases. As regards the earnings increases category, the market reaction apparently started as far back as 40 days before announcement date. The AARs at one day before the announcement, on announcement day, and one day after announcement are 0.069, 0.189, and 0.103 per cent with t-values of 0.691, 1.524, and 1.491 respectively. Similarly, this is reflected in the positive share price reactions to the good news and negative share price reactions to the bad news, with various rates of positive or negative daily average returns. The largest aily average excess return occurred on the 12 th day prior to announcement; high AAR of 0.398 per cent with a high t-value of 3.786, very significantly different from zero at 0.001 level. In addition to this largest daily average excess return, there are a number of other values that are significantly different from zero at 0.05, 0.01, and 0.001 levels.
Emerging markets (Malaysia and Mexico)
On the other hand, the earnings decrease category shows that the AARs at one day before the announcement, an announcement date, and one day after announcement are -0.124, -0.277, and -0.013 per cent with corresponding t-values of -0.803, -1.614, and -0.114. All three price effects are not significantly different from zero. Except for the significant negative abnormal returns that occurred on the days -39, -34, and -32, there are basically no other significant negative abnormal returns. The market appears to have anticipated the earnings changes via other information that was probably disseminated through relevant reports.
Similar to the earnings increase category, the daily average returns for the earnings decrease category also commenced on the 40 th day prior to the announcement, and both categories level off within a short period after the announcement date. Although both categories have been affected by the earnings announcements, the study shows that they are not affected by the same rate since the highest rate for CAR is 7.06 per cent for earnings increase category while it is -4.03 per cent for earnings decrease category. This implies that investors react positively without hesitation and more strongly to the earnings increase announcements, while they react slowly and with caution in regard to the earnings decrease announcements. Figure 2 reveals the plots of CAR value for earnings increases and earnings decreases for the whole emerging countries sample. It appears that CAR increases for earnings increase announcements and decreases for earnings decrease announcements. Therefore, it is noticeable that there is an ordinal relationship in the directions of share price changes and earnings changes that seem to be consistent with previously documented findings in this regard. The plots indicate the gradual revaluation of the shares in anticipation of forthcoming announcements. It is suggested that there is a gradual leakage of information referenced above. In the meantime, Table 7 shows the t-test for the significance of CAR values for different cumulating periods. All the CAR values for earnings increases category are statistically significant with t-values that are highly significant at 0.001 level. Meanwhile, the CAR value for the first cumulating period of the earnings decreases category is significant at 0.05 level. The remaining values as regards the other cumulating periods are insignificant. This is probably because investors respond slowly and with hesitation to the negative earnings announcements. This may also imply that the stock exchange markets in these two countries appear to have anticipated the negative earnings changes via other channels of information, as indicated above. The overall result, however, indicates the significant directional sign effect of earnings announcements on abnormal returns. 
FINDINGS
ON EARNINGS RESPONSE COEFFICIENT
Individual event test results
The second set of test results is on the relationship between CAR of firms' shares (both per individual stocks and later per portfolios) and the unexpected earnings changes are presented in this section and the following one: see Table 8 for individual stocks. These findings relate to Hypotheses H2 and H3 as regards individual stocks and portfolios, respectively.
With regard to the earnings response coefficient, the overall picture of the regression results of returnto-earnings relation using the individual stock of companies are presented in Table 8. This table shows various ERC values. The highest ERC value of 10 per cent is shown for Malaysian companies and for -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 - The table also shows the highest R-squared value, 17.26 per cent for the Malaysian companies, followed by 11.82 per cent for the Japanese companies, and 11.44 per cent for the combination of the emerging countries. These values are considered a little higher than the previous research results: the results are for the volatile period of the first 14 years of this century. The R-squared values of the remaining countries and combinations of countries are within the range of the previous research results. This is the percentage variation in the dependent variable explained by the independent variable as measured by the R-squared. These high R-squared values are an indication of the high explanatory power of the test. The findings are consistent with the results of research conducted in other countries, which also have low R-squared values of between 3 to 10 per cent (Lev 1989) .
The findings related to Malaysia and the combination of emerging markets also support the view that a long window measures the abnormal returns more correctly than in the short window as detailed in the above "Test of Significance" tables. This may be due to the already proposed explanation that trading in the respective stock exchange markets is speculative, with a lot of information leakage, as indicated and referenced above, before the earnings announcement. In spite of the differences in the values of ERC from a country to another and from a combination of countries to another, the t-statistics noticeably show that all of the ERCs are extremely significant and different from zero at or below 0.001 acceptance level for all countries and combinations of countries. It is also noticeable that the ERC values of the emerging markets, Malaysia and Mexico (separate and combined) are higher than the ERC values of the developed markets, Japan, UK, Switzerland, and Sweden (separate and combined). The former shows ERC values between 7 and 10 per cent while the latter shows ERC values between 2 and 7 per cent. This implies that investors in the emerging markets react strongly and without hesitation to the earnings announcements, while investors in the developed markets react slowly and with caution to these announcements.
The table reveals the regression results of CAR with the unexpected earnings at the individual company level of the firms of the four developed markets. These results reveal that the unexpected earnings variable has an ERC of 0.02, with a high corresponding t-value of 5.115. Therefore, t-statistics show that their coefficients are significantly different from zero at or below 0.001 acceptance level. The magnitude of the coefficient regarding these countries indicates that for every unit increase/decrease in unexpected earnings, there is around two per cent increase/decrease in the abnormal returns. This directional response rate for the individual stock is considered less than reasonable for such developed markets.
The magnitudes of the coefficients are consistent with the magnitudes in the descriptive statistics detailed above. The R-squared value is 2.15 per cent. This is the percentage variation in the dependent variable explained by the independent variable as measured by the R-squared. This Rsquared value is an indication of a low explanatory power of the test. The findings are consistent with previous results indicated above, which also have low R-squared values of between 3 to 10 per cent (Lev 1989) . It is worth mentioning that the findings for this combination also support the above view that a long window measures the abnormal returns more correctly than in the short window as stated above. This may be due to the above explanation that there are speculation and information leakage in such trading. Table 8 also reveals the regression results as regards the combination of emerging markets. These results reveal that the unexpected earnings variable has an ERC of 0.10, with a very high corresponding tvalue of 8.782. Therefore, the t-statistics show that their coefficients are extremely significant and different from zero at or below 0.001 acceptance level. The magnitude of the coefficient as regards these two countries indicates that for every unit increase/decrease in unexpected earnings, there is around ten per cent increase/decrease in the abnormal returns. This directional response rate for the individual stock is considered reasonable for such emerging markets.
Similar to the above combination of developed markets, the magnitudes of the coefficients of this combination of emerging markets are consistent with the magnitudes in the above descriptive statistics. The R-squared value is 11.44 per cent. Again, this Rsquared value is an indication of the high explanatory power of the test. The findings are consistent with the results of research conducted in other countries indicated above, which also have low R-squared values of between 3 to 10 per cent (Lev 1989) .
Once again, the findings related to this combination of emerging markets also support the aforementioned view that a long window measures the abnormal returns more correctly than in the short window as detailed above. This may be due to the aforementioned speculation and information leakage.
Portfolio level test results
In addition to the previous section, the second set of test results is presented in this section as well. The findings of this section relate to the Hypothesis H3. As mentioned above, ten decile portfolios were formed out of each sample; that is of each country and each combination of countries, with tests done on the ERC of the portfolios. The data were sorted from low (including negative) to large EPS changes.
The overall picture of the regression results of return-to-earnings relation using a portfolio of companies is presented in This would then suggest that the unexpected earnings surprise effect explains greater degree of variation than in any other studies. Second, the size of the ERC in this test has increased substantially and is statistically significant as shown in this table. For example, the above-mentioned highest ERC value of Malaysian companies is 93 per cent with a t-value of 4.901, highly significant at or below 0.001 acceptance level.
It is worth mentioning that the R-squared percentages in this test are close to the results obtained by Beaver et al. (1980) , using US market data. Their R-squared values vary from 80 per cent to 95 per cent by grouping the percentage change in price in similar portfolios. This indicates that for such an emerging market, the unexpected earnings explained variation very efficiently.
This new finding would suggest that the proper process to be applied in ERC studies is the portfolio aggregation method, which has helped to identify the underlying average effect of EPS announcement to be at the rate of $0.93 for every one unit change in EPS announced in these test markets. This result is, in the writer's view, very striking, and is clearly in support of the theory of value relevance as have been advanced in the accounting theories. In spite of the differences in the ERC values from a country to another and from a combination of countries to another, the t-statistics noticeably show that all of the earnings response coefficients are extremely significant and different from zero at or below 0.05 acceptance level for all countries and combinations of countries.
It is also noticeable that the ERC values of the emerging markets, Malaysia and Mexico (separate and combined) are higher than the ERC values of the developed markets, Japan, UK, Switzerland, and Sweden (separate and combined). The former shows ERC values between 87 and 93 per cent while the latter shows ERC values between 30 and 86 per cent. Again, this implies that investors in the emerging markets react strongly and without hesitation to the earnings announcements, while the investors in the developed markets react slowly and with caution to these announcements.
The table reveals the results of the combination of developed countries on portfolio tests. The ERC value of the portfolio is 0.30. Such an ERC size is considered large in relation to the prior studies using an aggregation of individual event effects and then averaging the individual ERC. As for the direction of the ERC, these findings are consistent with relevant prior studies, such as Ariff et al. (2013) and Ariff & Cheng (2011) for eight different countries, and they did not use portfolio aggregation.
The magnitude of EPS changes and the CAR are averaged for each portfolio. For example, three portfolios with EPS declines had negative portfolio CARs. Seven portfolios which had EPS increases had positive CARs, which were higher for higher sized EPS changes. The regression using the 10 portfolios as observations produced the above results as shown in Table 9 . These findings relate to the research hypothesis H3.
The magnitudes of the coefficients in the portfolio tests have increased tremendously, which is due to the effect of grouping. The grouping procedure mitigates the errors in the unexpected earnings variables. At the portfolio level, the R-squared value for the ERC test showed considerable improvement to an average of 57 per cent for the ten portfolios. This would then suggest that in this developed market, the unexpected earnings surprise effect explains greater degree of variation than in any other studies. Second, the size of the ERC in this test has increased substantially and is statistically significant. The ERC is 0.30 with a t-value of 3.257, significant at or below 0.05 acceptance level.
The R-squared percentage for this combination of developed markets, however, is lower than the results obtained by Beaver et al. (1980) , using US market data. Their R-squared values vary from 80 per cent to 95 per cent by grouping the percentage change in price in similar portfolios. Here again, this indicates that for such a developed market, the unexpected earnings explained variation very efficiently.
Once more, this new finding would suggest that the proper process to be applied in ERC studies is the portfolio aggregation method, which has helped to identify the underlying average effect of EPS announcement to be at the rate of $0.30 for every one unit change in EPS announced in this test market. Table 9 also reveals the findings of the combination of emerging countries on portfolio tests. The ERC value of the portfolio is 0.87. Such an ERC size is considered large in relation to the prior studies using an aggregation of individual event effects and then averaging the individual ERC. As for the direction of the ERC, these findings are consistent with relevant prior studies, such as the aforementioned Ariff et al. (2013) and Ariff & Cheng (2011) .
Once again, the magnitude of EPS changes and the CAR are averaged for each portfolio. For example, three portfolios with EPS declines had negative portfolio CARs. Seven portfolios which had EPS increases had positive CARs, which were higher for higher sized EPS changes. The regression using the 10 portfolios as observations produced the results shown above in Table 9 . These findings relate to the research hypothesis H3.
Again, the magnitudes of the coefficients in the portfolio tests have increased tremendously, which is due to the effect of grouping. The grouping procedure mitigates the errors in the unexpected earnings variables. At the portfolio level, the R-squared value for the ERC test showed considerable improvement to an average of 79 per cent for the ten portfolios. This would then suggest that in this emerging market, the unexpected earnings surprise effect explains greater degree of variation than in any other studies. Second, the size of the ERC in this test has increased substantially and is statistically significant. The ERC is 0.871 with a t-value of 5.561, highly significant at or below 0.001 acceptance level.
It is worth mentioning that the R-squared percentage here is closer to the results obtained by Beaver et al. (1980) , using US market data. Their Rsquared values vary from 80 per cent to 95 per cent by grouping the percentage change in price in similar portfolios. Here again, this indicates that for such an emerging market, the unexpected earnings explained variation very efficiently.
This new finding would suggest that the proper process to be applied in ERC studies is the portfolio aggregation method, which has helped to identify the underlying average effect of EPS announcement to be at the rate of $0.87 for every one unit change in EPS announced in this test market. This result is considered very striking and is clearly in support of the theory of value relevance as have been advanced in the accounting theories.
CONCLUSION
This study examines the earnings-to-return relation of company shares in six established developed and emerging markets with robust capital market regulations and with well-developed accounting institutions. The author studied the stock price responses to the earnings change disclosures, measuring the ERC for the period 2001-2014, a period that has not been previously researched. The study covers both financial and non-financial firms. The main motivation of this study is to examine whether ERC behaviour could explain more fully the stock price changes, investigating into the reason why the ERC size is not equal to the number of earnings announced.
The results suggest that accounting earnings change disclosures positively affects stock prices when EPS increases, and negatively if EPS decreases, as reported in previous research in different markets. The tests using all events at individual firm levels -as done for this yet researched period -reveals two main points. First, the direction of the price changes is as per the theory and empirical evidence; and second, the sizes of the ERCs are rather small at the individual stock level which is opposite to the prediction of the value relevance theory. The focus of ERC studies has been on individual aggregation. However, using the individual stock method limits the ERC size due to the non-diversification of the related tests. Hence, the writer applies both individual stock and portfolio methods in this study.
Portfolio tests are used to help reduce the relevant idiosyncratic noise and therefore improve the respective results. When the portfolio method is applied, the results from 10 portfolios reveal much higher ERC and R-squared values than those found when the individual stock was tested. The ERC size for Malaysia portfolio is 0.93, meaning the price change is $0.93 for every dollar of EPS change announced. The Mexican result on portfolio also shows a high ERC size of 0.88, and the MalaysiaMexico combination result shows an ERC value of 0.87. This is as per the general direction of the value relevance theory. These new findings add significantly to better understand EPS link to stock prices, and especially on value relevance proposition. In my view, these results could add value to the existing literature on the debate about the size of the earnings response coefficient from both developed and emerging economies.
Generally, the ERC values of the two emerging markets and relevant combination are higher than the four developed markets and relevant combination at both individual stocks and portfolio levels: this is consistent with the emerging markets being riskier. This is due to the different reactions to earnings announcements by the investors in these two types of markets. The investors of the emerging markets react strongly, given the high-risk markets they invest in, while the investors of the developed markets react by a lesser size consistent with their less risky markets. Therefore, the evidence in this study supports the argument that the emerging markets are more speculative than the developed markets.
This study is about a specific ERC topic for the sampled OECD countries and Malaysia. Therefore, the expected results cannot be generalized to all other similar topics or countries. Future studies of similar topics and/or countries are recommended. Additionally, the writer only used unexpected earnings announcements (i.e., the change in EPS) to determine the effect on share price changes, which is consistent with the value relevance theory in accounting and with previous empirical results. However, there are other accounting sources of variations that may be used in this regard such as interest rate and debt-equity ratio.
